Abstract: An area suitability assessment for crop production requires a considerable effort, which can provide necessary information for optimum land use. Agricultural land use has benefited significantly from the use of suitability systems in recent years. These systems have jointly showed their capabilities in the evaluation and assessment of suitable sites for a variety of crops. In the present study and research work land suitability evaluation (qualitative classification) has been determined for onion, potato, maize and alfalfa in Khalat pushan research station of Tabriz University in East Azerbaijan by using of Simple Limitation method (SLM), Limitation Method regarding Number and Intensity (LMNI) and parametric (PM) such as square root and storie methods. Climate, soil and landscape qualities and their characteristics which most influence crop suitability have been combined by the adopted methodology. In this study economic factors have been excluded and moderate management has been assumed. The use of different methods showed that the most important limitation factors are climate, lime, pH, OM, texture and gravel alone or in combinations. Evaluation indicates that SLM and LMNI show similar suitability classes, which confirms the previous findings for several crops by other researchers. However, in many cases the use of parametric methods, especially the square root method revealed to be more realistic in showing the distinguished suitability classes in many cases. Therefore, based on the obtained results (especially by the square root method), the cultivation of alfalfa, potato and onion can be recommended, except for soil profile 2, which is not suitable (N2) for onion.
Introduction
Land and soil are the ultimate sources of wealth and the foundation on which civilization is constructed. A main problem is inappropriate land use, which leads to inefficient exploitation of natural resources, destruction of land resources, poverty and other social problems and even to the destruction of civilization (Rossiter, 1994) . The climate of Iran is one of great extremes because of the geographic location and varied topography. Most of the country is arid to semiarid with an average annual precipitation of about 250 mm, whereas it ranges on the northern flanks of the Alburz mountains from 750 to 2000 mm. Therefore, in arid and semiarid areas of the country with an extent of 32.5 million ha the soils have a low production potential due to the restricted rainfall (Zeynaddini & Banaei, 2001) .
Suitable land change after degradation by salinity or alkalinity requires suitable land use. A part of the problem can be solved by land evaluation leading to rational land use planning FAO (1976) and appropriate and sustainable use of natural and human resources and also optimizing the use of a land piece for a specified use (Sys et al., 1991a) . Special land productivity depends very much on climate, soil, topography and water availability, which are the most important categories of environmental information required for judging land suitability and microorganisms activity (Aliasgharzad et al., 2006) . In fact, land suitability evaluation is an examination process of the degree of land suitability for a specific utilization type (Sys, et al., 1991b) and/or description method or estimation of potential land productivity (Rossiter, 1994) . In this manner all requirements can be provided at the present time and also a suggestion about the future population needs can be made, which is one of the basic principles of precision agriculture (Seyed Jalali, 2001 ). Onion, potato, maize and alfalfa crops are important and commercially produced in the majority parts of East and West Azerbaijan province. Also in several parts of Iran land suitability evaluation for some of these crops has been done by Movahhedi Naeni (1993), Ghasemi Dehkordi (1994), Sarvari & Mahmoudi (2001) , Shahbazi & Jafarzadeh (2004) , Jafarzadeh & Atabakazar (2004) , Jafarzadeh et al. ( , 2005a study not only confirms some obtained results about the methods described by previous researchers, but also presents a land suitability based upon SLM & LMNI methods and evaluates the capabilities of the study area for the above mentioned crops. The methodology adopted combines most aspects of climate, site and soil characteristics that influence crop suitability of the study area.
Qualitative land suitability evaluation 
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S* = soil limitation, f** = fertility limitation, CS*** = climate and soil limitations
Material and methods
According to JAFARZADEH (1996) , the area with ten distinguished soil profiles and an extent of 26 ha, lies between 38
• 5 North longitudes and 46
• 17 East latitudes. The altitude of the region is 1362 m a.s.l. In order to have more confident soil data, particularly to control the soil boundaries and up-dating the soil determination, the soil reports have been studied and 10 soil profiles in physiographic units alluvial plain were selected for more detailed soil survey. Profile description of pedons was made using standard terminology (USDA, 2003a) and also after preparation and analyzing of samples (Tab. 1), soils were classified by USDA classification system (USDA, 2003b) in Entisols and Inceptisols orders. The most important climate characteristics necessary for suitability determination (temperature, rainfall, relative humidity, etc.) were collected from Khalat pushan metrological station (Tab. 2) with an average total rainfall of about 247 mm and a mean temperature of 10.1
Based on obtained information about topography, soil, climate, and suitability evaluation methods (SYS et al., 1991b) , simple limitation method, limitation method regarding number and intensity, and parametric methods (storie and square root methods) were selected and the land suitability class for crops was determined.
Results and discussion
Suitability is largely a matter of producing yield with relatively low inputs (Vink, 1960) and there are two stages in finding land that is suited to a specific crop. Firstly, the requirements for the crop need to be known, or alternatively which soil and site attributes adversely influence the crop. The second stage is to identify and to delineate land with the desirable attributes but without the undesirable ones. In the present study reported specified requirements for onion, potato, maize and alfalfa by Sys et al. (1993a) were used.
There is an optimal climatic condition for irrigated potato and onion which makes that the region received a high suitable class (S1) for these crops. The absolute minimum temperature during the growing cycle of irrigated maize causes an unsuitable condition for this crop (N2) which can not be corrected. The mean temperatures during the growing cycle of alfalfa result into moderately suitable (S2) classes. Therefore, the most important limiting factors in the area studied are climate, texture and structure, gravel, lime, OM, and pH. Their effects can appear alone or in combinations.
Soil attributes data such as pH, lime, OM, and texture & structure had influence on the land suitability for potatoes and resulted: 1) into mainly moderately to non suitable (N1) land classes by using the limitations and storie methods and 2) into moderately to marginally suitable classes by using the parametric square method (Tab. 3). Also in the majority parts of the study area, texture & structure, and gravel for alfalfa (Tab. 3), pH, OM, lime, texture & structure and gravel for onion, and S* -soil limitation, f** -fertility limitation, cl*** -climate limitations climate for maize are the main limiting factors (Tab. 4). Simple limitation method, limitation method regarding number and intensity and parametric methods (Storie and Square root) were employed and land suitability classes were determined. The simple limitation method results are similar to those of the limitation method regarding number and intensity. The accuracy of obtained results by the square root method is high and more realistic when compared with the limitation methods results. Therefore according to the results of square root method cultivation of alfalfa, potato and onion can be recommended except for soil profile 2, which is not suitability for onion (N2).
